Signal transduction via G-protein-linked receptors: physiological regulation from the plasma membrane to the genome.
Many neurotransmitters, hormones, and drugs express their actions through binding to cell-surface receptors that are coupled to membrane-localized effectors via GTP-binding regulatory proteins (G-proteins). Muscarinic acetylcholine, alpha- and beta-adrenergic receptors are members of this populous class of G-protein-linked receptors. Adenylyl cyclase, phospholipase C, and ion channel activities are examples of effectors regulated via these receptors. Signal transduction via G-protein-linked receptors can be regulated at the level of the receptor, G-protein(s), and effector(s). Activation of G-protein-mediated pathway propagates the signal and leads to desensitization (short-term adaptation) and then down-regulation (long-term adaptation). How transmembrane signaling is linked to expression at the level of the gene (transcriptional control), at the level of mRNA (post-transcriptional control) and at the level of the protein (post-translational modification) remains a central question of neurobiology. Investigations at each of these potential loci for regulation have begun to reveal the molecular basis for down-regulation by agonist, up-regulation by permissive hormones (like adrenal steroids), and cross-regulation among G-protein-mediated pathways. The general topic will be discussed drawing upon recent studies of the regulation of the adrenergic receptor family (alpha- and beta-). These recent advances provide a focus for a broader understanding of the integration of information between the genome and transmembrane signaling.